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Abstract 
As experienced recently, business disturbance in certain area by large scale disaster weakens community resilience through 
ravaging jobs, and further impacts on national, regional and the global economy. The efficacy of prearranged Business 
Continuity Plans (BCP) in private enterprises becomes insufficient when disruption of common resources such as energy, water, 
transportation and communications occurs. 
Considering the recent increasing economic damages by disasters and recognizing the private sector as actor and partner of 
disaster management, the Global Platform for Disaster Risk Reduction (2013) highlighted agendas including private sector’s 
progressively aligning risk reduction efforts and developing business practices, fostering new opportunities for public-private 
partnerships. 
Japan International Cooperation Agency (JICA) started a project of disaster risk assessment and formulation of “Area BCP”, as a 
new concept of disaster risk management in industrial agglomerated areas based on recent lessons. The Area BCP is a framework 
and direction of coordinated damage mitigation measures and recovery actions of stakeholders including individual enterprises, 
industrial area managers, local authorities and administrator of the infrastructures in order for business continuation of a certain 
area as a whole. The Area Business Continuity Management (Area BCM) then generates the cyclic process of sharing risk 
information, formulating the Area BCP and implementing preparedness measures and effective recovery actions in case, in 
coordination among stakeholders, to improve the capability of effective business continuity in the area. 
The first Area BCM experiments were introduced in Indonesia, the Philippines and Vietnam where are highly agglomerated by 
various industries and, at the same time, exposed to increasing risk of disasters. After the multi-hazard risk assessment and 
business impact analysis, the project identified dominant disaster types and possible scenarios of impacts on the area business 
continuity. Based on the scenario, the stakeholders, from private and public sides, are now formulating the Area BCP. We will 
report the progress of the project and current lessons from the practical management. 
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1. Introduction 
The Great East Japan Earthquake and Tsunami in 2011 put an incredible strain on the national economy and also 
had global impacts through the supply chains of industry: as an example, the supply of Japanese-made vehicle parts 
to automobile assembly plants around the world was severely disrupted (Ando and Kimura, 2012). 
The 2011 Flood of Chao Phraya River in Thailand again reminded us of the risks of business termination and 
further impacts on national, regional and global economy through their supply chains (Komori et al., 2012).  
Considering the recent increasing economic damages by disasters and recognizing the importance of private 
sector as actor and partner of disaster management, the Global Platform for Disaster Risk Reduction (2013) under 
the support of the United Nations summarized the Fourth Session in 2013 that promotes economic resilience and 
fosters new opportunities for public private partnerships as part of an overall improved risk governance. 
Furthermore, it also highlighted agendas including private sector’s progressively aligning risk reduction efforts and 
developing business practices. 
The most significant contribution by the private sector for disaster risk reduction are denoted by the Business 
Continuity Plan/Planning (BCP) or Business Continuity Management System (BCMS) of each enterprise that can 
reduce damages and help quick restoration from business interruption. The BCP or BCMS is standardized as 
ISO22301 (ISO, 2012) and disseminated in many business enterprises around the world. 
However, for comparatively small business enterprises, particularly in developing countries where although many 
industry agglomerated areas are located in vulnerable conditions against natural disasters, the BCP or BCMS has not 
been formulated nor implemented yet in most of the local enterprises. 
Moreover, the business enterprises have limited capacity to mitigate damages and maintain operation by their 
own efforts even if BCPs are prepared, as was the case during recent large scale disasters. 
In order to minimize economic impacts or losses in case particularly of large scale disasters that disrupt 
fundamental infrastructure in certain areas, it is important to carry out risk assessment at a proper scale and to make 
scenario based contingency plans for area damage mitigation. In addition, it is vital to have integrated resource 
management and strategic recovery plans which could support each enterprise’s BCM actions in coordination with 
the public sector’s activities. 
Some studies suggested that further research on regional level management of business continuity is required. 
Warren (2010) explained that a significant number of public sector authorities are not preparing integrated disaster 
management plans nor BCPs. It is noted that further need for research exists into the impact on assets, the role of the 
public sector manager of certain area in assessing the risks, the strategy to prepare the coordination framework and 
to mitigate the effects of natural disasters and severe catastrophic events. 
With this background, JICA, in collaboration with the ASEAN Coordination Centre for Humanitarian Assistance 
on Disaster Management (AHA Centre), has launched a study project entitled “Natural Disaster Risk Assessment 
and Area Business Continuity Plan Formulation for Industrial Agglomerated Areas in the ASEAN Region” since 
February 2013 (Baba et al., 2013). 
The study aims to collect and analyze information on natural disaster risks, industrial agglomerated areas, 
infrastructure, lifelines and supply chains in the ten ASEAN Member States. It also aims at preparing a database of 
the above information so that it can be shared in the region.  
The study introduced the concept of Area BCP and attested its formulation in the three pilot areas of Bekasi - 
Karawang industry area in Indonesia, Cavite - Laguna - Metro Manila in the Philippines and Hai Phong area in 
Vietnam. The areas are selected because there have been highly agglomerated in recent years by various industries 
and, at the same time, exposed to increasing risk of disasters, such as earthquakes, floods, tsunamis, 
typhoons/cyclones and others.  
  he Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
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After the multi-hazard risk assessment in the above pilot areas and business impact analysis, the study identified 
dominant disaster types and possible scenarios of disaster impacts on the area business continuity. Based on the 
scenarios, the participants to the project are now formulating the Area BCP through a series of discussions. 
2. Concept of Area BCP and Area BCM 
As defined by JICA and introduced by Baba et al. (2013), the Area BCP is a framework and direction of disaster 
risk management by stakeholders. These stakeholders include individual enterprises, industrial area managers, local 
authorities and administrators of the infrastructures in order for business continuation of the industrial agglomerated 
area as a whole. Geographical scope of the Area BCP depends on local situation or the size of stakeholder’s 
coordination so that an industrial park, an industrial agglomerated area or even a nation can be its scope. 
The Area BCP should be coordinated with each party’s BCP in a way that it complementally provides essential 
information needed for estimating damages or for sharing business resources both by public and private parties. Each 
BCP could refer the Area BCP to find constraints in the area, considering the Recovery Time Objective (RTO) of the 
business resources and planning the recovery measures.  
The study team then proposes the definition of Area Business Continuity Management (Area BCM) as a cyclic 
process of sharing risk information or impact estimation, determining the strategy, developing the Area BCP, 
implementing preparedness measures and effective recovery actions and monitoring to continuously improve the 
Area BCM system, in coordination among stakeholders, in 
order to improve the capability of effective business continuity 
in the area (Fig. 1.).  
Operational scale of the Area BCM must be possible to 
dynamically expand or reduce in response to the actual 
disaster impact and the operational situation when updated. 
The study team also defined the external goods and services 
which are independent of the business management but are 
essential for business continuity as External Resources (Table 
1). Some External Resources often become common 
bottlenecks for the business continuity in certain area when 
affected by disaster. While the BCP is designed to prevent the 
company’s “Core Business” from being suspended in 
emergency circumstances, the Area BCP/BCM is to secure the 
“Critical External Resources”, which are essential in 
supporting the business operation in and around the industrial 
agglomerated area. 
Understanding 
Risks & Impacts
Determining
Area BCM
Strategy
Developing
Area BCP
(Plan)
Implementing
measures &
Reviewing
Monitoring
&
Improving Area 
BCM 
Cycle
 
 
Fig 1 Area BCM cycle
Table 1. Examples of Internal and External Resources. 
 Human Substance Finance Information 
Internal 
Resources 
Managers, 
Workers, 
Employees, 
Buildings and facilities, 
Equipment,  
Parts and row materials, 
fuels, etc. 
Money and Assets, 
Account system, 
Contract, 
Insurance, etc. 
Computer systems, 
Operation data, 
Business documents, 
Archives, etc. 
External 
Resources 
Public officers, 
Public workers 
Energy (Electricity, Gas, 
etc.), 
Water (Supply, Sanitary 
and sewerage), 
Transportation (Road & 
Rail, Port & Airport, 
etc.) 
Banking Fund, 
Transaction system, 
Stock market 
Internet, 
Tel and Fax, 
Communication system, 
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3. Methodology 
3.1. Process of Area BCP/BCM 
The formulation of the Area 
BCP in the three pilot areas was 
conducted by JICA study team who 
facilitated the discussion of the 
stakeholders to take steps as Fig. 2 
which is designed by the team 
referring to the standard procedure 
of the ISO22301. Among others, 
the followings are the core steps of 
the Area BCP formulation. 
a) Hazard, Vulnerability and 
Risk Analysis 
It starts from identification of the 
predominant hazard in the industrial 
agglomerated area using 
probabilistic analysis of multiple 
hazards. Simulation of the hazards 
in the area includes severe 
probabilities of occurrence. We applied 100 to 200 years return period probability in this study for the severe cases 
of all types of hazard. 
b) Evaluation of Infrastructure and Business Resources 
In order to prepare for the risk scenario in the target area, we evaluated the disaster resilience of infrastructure 
and business resources as well as the current situations of supply chains. Then we assessed the vulnerability and 
resilience of the elements related to the business continuity of the area. 
c) Risk Scenario and Business Impact Analysis 
The result of above evaluation and assessment superposed the risk of business interruption, and the broad impacts. 
Created risk scenario was the basic condition to discuss the risk management plans and measures by stakeholders at 
the next step. 
d) Formulation of the Area BCP 
This process consists of analyzing existing measures and private sector’s BCPs for natural disasters, 
establishment of strategy for Area BCP/BCM, formulation of the Area BCP. The plan should address various issues 
such as critical infrastructure protection, coordinated disaster preparedness and response, quick recovery from 
damages, supply chain cooperation, monitoring the Area BCM activities to feedback and other measures to take. 
3.2. Probabilistic analysis of multiple hazards 
We aim to develop a standard method of formulating Area BCP and establishing Area BCM that can be applied 
in many industry agglomerated areas particularly in developing countries where technical disadvantages can be 
found. To facilitate this purpose, the elements of the method of hazard analysis should not be unnecessarily 
sophisticated or highly technical. Condition of lacking basic data for analysis and financial capacity should also be 
considered. 
Based on the above condition, the elements, i.e. software tools, of probabilistic hazard analysis applied in this 
study were selected from widely used, easily handled and generally applied ones as Table 2. 
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Fig. 2. Steps to formulate Area BCP and to implement Area BCM. 
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4. Identified risks and impacts 
Result of the probabilistic analysis of regional hazard shows that the predominant natural hazards in the pilot 
areas are flood in Bekasi - Karawang area of Indonesia, earthquake in Cavite - Laguna - Metro Manila area of 
Philippines, and flood inundation and storm surge by typhoon in Hai Phong area of Vietnam (Fig.3). 
In this paper, as an example among the multiple hazard simulation outputs, we illustrate a simulation result of the 
Flood in Bekasi - Karawang industry area in Indonesia (Fig. 4.). In this case, some cities, sections of road networks 
including central highway and two electric substations are inundated by flood. The Industry Parks, however, are not 
directly hit by the flood. Inundation depth at severe part such as highway near Suryacipta City exceeds over 4m and 
the duration prolongs more than two weeks there. 
Based on the projected hazard and vulnerability analysis, the basic scenario was created as; 
(1) Buildings in industrial park 
- Karawang City and surrounding area is inundated more than 2 weeks. 
- Industrial parks however are not inundated, facilities are not damaged.  
(2) Electric power and Lifelines 
- Two Substations in Karawang City are inundated over 2m depth and stop the operation for two weeks. 
- Some of base stations of telephone and mobile phone stop their operation because of the shortage of electric 
power. 
 (3) Transportation infrastructure 
- Freeway (Jakarta-Cikampek Toll Road) is closed both in west and east of KIIC more than 2 weeks. 
- Primary Road in Karawang City is closed more than 2 weeks. 
 (4) Workers of Industrial Parks 
 
 
 
Fig.3. Impact of natural hazards and probabilities in the pilot areas 
 Table 2. Software tools, models and data for disaster simulation 
 
Earthquake Tsunami Flood Storm Surge 
Earthquake Hazard analysis; 
- EZ-FRISK and GSHAP for 
earthquake source model, 
- NEHRP ground 
classification and 
amplification parameter of 
Building Seismic Safety 
Council (2009), 
- data used in previous JICA 
studies and  
- existing geological maps 
Numerical Simulation of 
Tsunami Propagation and 
Run-up; 
- TSUNAMI-N1, N2, N3 by 
Imamura et al. (2006), 
- bathymetry data from 
GEBCO 08 Grid data (30"), 
- previous studies by; 
- Vu and Nguyen (2008),  
- Okal et al. (2011),  
- Nguyen (2011) 
Indonesia; 
- Runoff model by IFAS 
- Inundation model by iRIC 
Philippines; 
- Runoff model by MIKE-11 
- Inundation model by MIKE-
FLOOD 
Vietnam; 
- Inland flooding by MIKE-21 
Storm Surge Simulation;  
- Princeton Ocean Model 
(Mellor et al. 2004), 
- The Typhoon model of 2D 
wind and air pressure model 
(Myers 1954), 
- Bathymetry from GEBCO 
08,  
- Elevation from ASTER 
GDEM and observed tide 
level 
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- Many employee will be absent because of the inundation of their houses. 
- The traffic condition becomes worse and induces the workers staying home. 
Since the Jakarta Port is the only one shipping stage used in this area for export/import the products and parts, the 
disruption of the transportation route to/from the port for days and weeks as above was assumed to hamper the 
production of factories that are locating eastern side of the inundation area. Also other factories could put down the 
 
 
 
Fig.4. Simulated Flood Inundation (top) and its duration (bottom) in Bekasi – Karawang Industry Area, Indonesia. 
Simulation Software: runoff model by IFAS, inundation model by iRIC. under 0.5 to 1 % probability of heavy rainfall. 
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operation because of workers absence or disability to commute.  
5. Formulation of Area BCP and Area BCM  
Based on the scenario, the participants both from the private enterprises and governments to the Area BCP 
project are discussing further business impacts in each condition and in the area totally, through a series of 
workshops. They are also trying to enhance their disaster management capacity in accordance to the designed Area 
BCM process. Further, some participants try to establish their own BCPs in realizing the importance to prepare BCP 
for BCM. 
We are conducting a series of workshops also in other pilot areas of industry agglomeration based on different 
scenarios by locations. Disruption of External Resources such as transportation, communication and port facilities 
for example are prospected in those areas. From this experience, we acknowledge that the area-wise risk and 
vulnerability assessment is important to create basic scenario for Area BCP formulation but the accuracy of the 
assessment needs not definitely high level. Rather important is to consider the changing situation of risks and 
vulnerability by various factors such as development of the area, climate change and urbanization for example. 
Continuous updating of Area BCP based on different scenario therefore will be needed. 
The applied Area BCM formulation system gives opportunities for participants to draft balanced measures from 
the categorized approaches of the 1) Strengthening existing capacity, 2) Preparing alternative measures and 3) 
Making temporary back-up. 
The method of practice on these measures varies from 1) Cooperation and share with other stakeholders, 2) 
Making new investment and 3) Transferring the risk. 
Selection of these measures and applied method allow each Business Continuity Managers to consider how to 
secure the availability of business resources and to cooperate with other partners by sharing the information among 
working group and client of each enterprises through enhanced communication. Also, these considerations promote 
expanded coordination with other industrial agglomerated areas and other strategically critical areas. These 
opportunities enhance the strategic operation in normal business to avoid any business risks and eventually 
contribute to disaster prevention as well as sustainable growth of all concerned parties. 
6. Lessons and Conclusions 
Since reproduction of local jobs is indispensable after business termination, and defense of socioeconomic 
function is important in human life, it is important for both public and private parties to heighten the capability as an 
area corresponding to disasters. The Area BCP/BCM could be the vital engine for it. 
Creating an atmosphere to prepare plans for each stage of Disaster Management Cycle (DMC, prevention and 
mitigation; preparedness and response; restoration and rehabilitation) is a benefit of Area BCP/BCM, whereas 
private company tends to prepare only the plans for response due to their financial constraints and lack of 
experiences. Participants will motivate various activities, including preparing grand design, strengthening 
infrastructures, standardized operation, sharing resources, predetermining roles, arrangement for cost sharing, 
linking business plan to local disaster management, continuous training and preparation for rapid establishment of 
disaster management system in emergency, etc..  
Application of the Area BCP/BCM enhances the coordinated disaster management capacity within the target area. 
Continuous revision and improvement through the Area BCM process (Fig.1) strengthen the resiliencies by reducing 
the vulnerability of the business community.  
The process of Area BCP/BCM also promotes all the members to aware the connectivity of other members and 
makes the private sector to prepare the well balanced standardized plans for all the stages in DMC. 
Enhanced continuity of the business in the area as a result could foster the local economy and employment, which 
may have huge impact to the nation.  
 
Major challenge to promote establishing the Area BCP/BCM is the coordination among stakeholders. Area 
BCP/BCM requires as much participation as possible from all the parties concerned, however, it is taught to get their 
involvement from the beginning without any incentives. The project we mentioned was initiated by JICA and the 
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project team worked as a facilitator to promote Area BCP/BCM. In general, however, somebody has to take a lead 
and ask all the parties concerned to join the discussion on unknown new conceptual system. We need to carefully 
study and analyze each culture and existing customs of target area to start applying Area BCP/BCM and try to create 
accustomed Area BCP/BCM to the local traits. 
Minded that it is not an easy task for private sector to implement the risk and vulnerability assessment that can 
simulate large scale, multiple hazards and probabilistic occurrence of disasters, national and local government 
should not hesitate to take leading role of risk assessment of the area. To share the risk information, all participants 
should disclose information of all business resources and hazardous materials. 
Another challenge is the difference between the geological scale of the Area BCM and the area affected by actual 
disaster, which we cannot predetermine. As already mentioned, the geographical scope of the Area BCP depends on 
local situation or the size of stakeholder’s coordination, they can start and formulate Area BCP with specific target 
scale on specific disaster scenario. Initial Area BCP will be revised and improved through Area BCM to enhance the 
resiliency of the target area. Once visible output is made, some others may have an interest to join the group and 
forcing to expand the target area, and vice versa. 
We are filing the processes of risk assessment and the Area BCP/BCM formulation adopted in the study for 
preparing guidelines which can be applied to the other areas in the ASEAN region. 
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